Does avoidance learning only depend on mossy fiber distribution?
Rats and mice with a poor active avoidance behavior in the shuttle box exhibit a larger extent of the zone innervated by mossy fibers in the infrapyramidal area of the hippocampal sector CA3. The question arose whether only these differences in the amount of inputs from granular cells do correlate with poor avoidance learning, or whether cholinergic septal inputs are likewise related to behavioral performance. Inbred and non-inbred rats with low and high avoidance scores were used. Freezing sections were alternately used for TIMM-staining and for the histochemical visualization of the acetylcholinesterase activity. In comparison with "good avoidance learners" the rats with "poor active avoidance performance" exhibited a larger zone of mossy fibers and a lower activity of acetylcholinesterase in the investigated field. A significant inverse correlation between mossy fiber innervation and cholinergic septal inputs could be established. Our findings suggest that poor avoidance learning does not simply depend on mossy fiber distribution but seems to be dependent rather on the relation between mossy fiber innervation and cholinergic septal inputs.